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Thf  undt'rgrouiKl  mint's  of  Minas  dt*  Matahambrt*,  S.A.,  in 
the  Provinc'e  of  Pinar  dt*l  Rio,  (aiha,  are  wjiiipped  with 
three  vertical  shafts.  The  No.  3  Shaft  is  a  thret'-conipart- 
ment,  timbered  unit.  Early  in  1953,  the  mine  management 
decided  to  deepen  No.  3  .Shaft  from  the  1S(K)  to  the  34(K) 
level,  a  di.stance  of  2,(KM)  ft. 

A  c-ontract  was  awarded  in  .\pril,  1953,  to  Ontennial 
Development  (Company  of  Enreka,  Utah,  to  do  the  work. 
The  first  blast  was  fired  on  July  2,  1953,  and  the  last  con¬ 
crete  was  poured  on  June  20,  1955. 

Please  turn  to  page  153  for  a  description  of  No.  3  Shaft 
and  the  various  opr'rating  details  involved  in  this  difficult 
construction  project. 

•  •  • 

A  12-page  pictorial  spread,  bt'ginning  on  page  138,  depicts 
the  inspiring  industrial  grandeur  of  world-famous  Bingham 
Canyon,  the  mammoth  op<*n-pit  mine  of  Kennecott  CJopper 
CJorporation,  '30  miles  from  Salt  Lake  City,  Utah.  Encom¬ 
passing  an  area  of  9:33  acres,  it  is  one  of  the  largest  open-pit 
copper  mines  in  the  United  States. 

The  story  of  Bingham  C^anyon  is  as  fascinating  as  is  the 
vast  amphitheater  itself.  Historically,  mining  activities 
fx'gan  in  1863,  when  soldiers  of  the  Third  CJalifornia  In¬ 
fantry,  stationed  at  Fort  Douglas,  were  the  prospectors. 
Their  commanding  officer,  Ceneral  Patrick  E.  Connor,  en¬ 
couraged  his  men  to  seek  metals  of  all  kinds  in  the  area. 

Thirty-five  years  later,  Daniel  C.  Jackling,  a  young  mining 
engineer  from  the  Mis.sonri  .ScIkk)!  of  Mines,  estimated  that 
the  property  contained  12  million  tons  of  twt)  per  cent 
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copjx'r  ore.  .Mr,  jackling  proposed  that  the  ore  be  mined 
by  the  open-cut  method.  Ifis  pro|>osal  was  met  with  ridicule. 

In  June  of  19(1:3,  Utah  (-opper  (.'onipany  was  organi/.ed, 
and  in  .April  of  the  following  year  underground  mining  was 
startetl.  Three  years  later,  it  was  decided  to  convi'rt  from 
underground  operations  to  the  open-pit  methiKl  of  mining, 
as  proposed  by  Daniel  jackling  in  1898. 

From  the  beginning  of  mining  ojx'rations  in  HM)4  to  the 
present,  approximately  l)i  billion  tons  of  ore  and  wa.ste  have 
been  cut  away  from  the  Bingham  (Canyon  property.  'I'he 
following  figures  give  .some  indication  of  the  immensity  of 
the  canyon:  the  iMittom  level  is  .5,740  ft.  alwive  .sea  level; 
the  top  west  level  is  2,060  It.  higher;  the  lower  levels  are 
about  .50  ft.  high;  the  upper  leveks,  70  ft.;  all  of  the  levels 
average  65  ft.  in  width.  Out  of  this  va.st  pit,  which  resembles 
a  huge  fiMitball  stadium,  Kennecott  (Jopper  (Corporation 
produces  '30  per  cent  of  ail  new  copper  mined  in  the  United 
.States  and  10  per  cent  of  the  free  world's  reporteil  pri¬ 
mary  production. 

Each  day’s  mining  involves  the  removal  of  240,(MN)  tons 
of  ore  and  overburden,  broken  liMise  by  the  skilllul  use  of 
dynamite  and  blasting  supplies.  For  every  ton  of  ore  mined, 
more  than  lit  tons  of  nnk  and  conglomerate  must  be  re- 
movc'd  and  disjYosed  of  in  nearby  gulches. 

Holes  24  to  28  ft.  deep,  spaced  on  20-ft.  centers,  are 
drilled  into  the  tiM*  of  a  bank,  or  working  face  in  the  mine. 
Single  rows  of  holes  are  drilled  vertically  up  to  28  ft.  deep 
in  the  higher  bank  si'ctions,  with  the  spacing  between  holes 
averaging  23  ft.  After  bla.st  holes  are  drilled,  hollow  copjM'r 
pipes  are  inserted  in  the  holes  to  expi'dite  the  loading, 
priming,  and  stemming  of  each  charge  of  dynamite  and  to 
provide  an  added  .safety  factor, 

.\  monument  to  the  skillful  use  of  dynamite  and  modern 
mining  methiMls,  Bingham  (Canyon  is  universally  recogni/ed 
as  an  outstanding  engineering  achievement. 
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INTEGRAL  TYPE  -  Designed  for 
production  drilling,  the  Integral 
Type  is  used  in  combination  with 
the  CP-32  AW  Sinker  for  general 
Airleg  work  and  the  CP-59W 
Sinker  for  the  harder  formations 
and  deep-hole  drilling.  Available 
with  feed  cylinder  of  aluminum 
alloy.  Has  push  button  release 
at  both  ends  of  the  sinker  handle. 


'these  ‘two  CP 
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ATTACHABLE  TYPE  -  Converts  standard  CP 
Sinkers  for  lateral  or  overhead  drilling. 
Used  with  the  CP-39  Sinker  for  soft  to 
medium  formations;  the  CP-3 2 A  Sinker  for 
general  Airleg  work;  the  CP-59  Sinker  for 
hard  formations  or  deep-hole  drilling.  AH 
sinkers  recommended  for  use  on  Attachable 
and  Integral  Airlegs  are  available  with  op¬ 
tional  hooded  front  head  that  reduces 
weight  and  prevents  chuck  spray. 


Airleg  make  every  l>H-  count! 


That’s  right!  CP  Integral  and  Attachable  Airlegs 
get  the  most  out  of  efficient  Tungsten  Carbide  bits. 
Here’s  why:  CP  Airlegs’  exclusive  pressure 
release  type  control  handle  and  balanced  feed 
leg  apply  steady  bit  pressure  even  when  line 
pressure  or  rock  formations  vary.  The  leg 
takes  constant  recoil  shock,  holds  the  drill  firmly 
to  the  work  . . .  eliminates  slapping  and 
reduces  costly  bit  breakage.  An  emergency  push 
button  instantly  releases  feed  leg  pressure. 
Available  in  Attachable  types  for  conversion  of 
standard  sinkers  to  Airleg  operation  and  in 
Integral  types  for  production  drilling  . . .  both 
in  standard  feeds  of  36"  and  48". 

Chicago  Pneumatic  Tool  Company, 

8  East  44th  Street,  New  York  17,  N.  Y. 


INTEGRAL  TYPE  is  quickly  changed  over  for  regular  Sinker 
drilling.  Operator  simply  loosens  quick-disconneci  nut  on  the 
Airleg,  dismounts  the  Sinker  and  adds  his  "T"  handle. 


Cnica^o  Pneumatic 

PNEUMATIC  TOOLS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  T( 


VACUUM  PUMPS  *  AVIATION  ACCESSORIES 


en  Dynamite  Came 


Soon  mule  and  the  horse  supplanted  weak  man 
In  dragging  mine  cars  from  the  drifts. 

Steel  rails  and  iron  wheels  sped  traveling  loads 
And  stepped  up  the  output  of  shifts. 

Mine  haulage  has  changed  from  baskets  to  belts, 
Moved  mining  from  slow  work  to  fast. 

S(K)n  old  wooden  sprags  with  tailchains  and  shafts 
Will  lay  with  lost  tools  of  the  past. 


Oude  methods  were  used  by  ancient  craftsmen, 
Who  mined  in  dark  cavern  or  pit; 

Hut  nations  have  thrived  with  wealth  from  their  toil 
And  welded  Earth's  metals  with  wit. 

Tiimf  was  of  small  moment;  for  haste,  little  need; 

No  striving  for  plaudit’s  vain  ring. 

The  measure  of  work  mt'aiit  count  of  the  men. 

Weak  slaves  held  in  liege  to  a  king. 


When  dynamite  came  to  alter  the  world 
And  awakened  mankind  with  its  urge. 
New  planning  and  glory  crowded  men  on 
To  far-reaching  heights  in  its  surge. 

Soon  “rock  in  the  box’*  becamt'  the  work  cry 
From  Yukon  far  down  to  the  Rand. 

“Jack,  fill  up  your  shovel  or  get  your  coat!” 
Tough  shifters  in  Butte  would  command. 


Hock  chipped  from  tunnel,  channel,  or  face, 
(hr  fines  look'd  with  sledge  or  a  moil. 
Were  mucked  with  a  paddle  hewn  from  a  log, 
Or  handpicked  with  infinite  toil. 

And  wearily  lugged  up  ladder  or  path 
In  basket  or  crude  copp<‘r  pail. 

No  drive  marked  the  task  of  lah’ring  hordes. 
Save  dread  of  an  overseer’s  flail. 


With  mucking  machines,  like  fierce,  fighting  beasts. 
No  muckpile  is  ever  tcx)  tough; 

Yet  tenderfeet  smile  when  stories  are  told 
How  oldtimers  “mucked  off  the  rough." 
llardnK'kers  have  changed,  in  ways,  with  the  trends, 
Kept  pace  with  new  methods  and  speeds, 

Hreak  rix-ords  each  day  in  progress  and  cx)sts. 

And  pridefully  Ixiast  of  their  deeds! 


W(km1  rollers  eased  stone  from  far  quarry  mines 
To  temple  or  pyramid’s  has*?. 

While  wheels,  crudely  shaped  from  ends  of  a  log. 

Rolled  laden  carts  at  a  snail’s  pace. 

Tired  men,  pushing  cars,  envisioned  the  ways 
Work -easing  machines  could  be  made; 

But  newer  a  driver  dreamed  of  the  day 

When  tailchain  would  not  mark  his  trade. 
*H.().  Hux  IUI7,  Kphrata,  Washington 
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liKADFKAMK  AND  HOIST  HOUSE;  Shown  here  are  the  headframe  and  hoist  house  at  Shaft  No.  3  where  shaft-sinkinK  operations  were  carried 
on.  The  shaft  was  deepened  from  the  IStMt  to  the  .3400  level,  a  distance  of  2,(M)0  ft. 


DEEPENING  SHAFT  No. 

AT  MINAS  DE  MATAHAMBRE,  S.  A. 

Earecllent  ahafl-iiinltSn^  progress  waa  eonalatently  mainlainecJ 
wi  tk  the  kenek  metkod  of  dri  llin^  and  klaatln^y 
deaplle  adverae  ground  eondilSona 

V  KK.'HAMI)  I‘.  (iEKWELS* 


MINA.S  l>K  MATAHAMHHK,  S.A.,  i.S  lo¬ 
cated  1(X)  air  miles  west-sonth- 
west  of  Havana,  Cuba,  six  miles  from 
the  north  central  coast  of  the  Province 
of  Pinar  del  Rio. 

Shaft  No.  3  is  on  the  northeasterly 
fringe  of  th<*  mining  area  N.  65  degrees 

•Chief  Enainccr 
.Minas  dc  Matahamhrc,  S.A. 

Matahamhrc,  Province  of  Pinar  del  Kio, 
Cuba;  enaineer  in  charae  of  sinkina  op(*ra- 
tions  at  Shaft  No.  3  after  January  I,  19.3.3 


K.,  1,250  ft.  from  Shaft  No.  2.  During 
various  periods  from  April,  1929,  to 
November,  1948,  the  shaft  was  sunk 
from  the  surface  to  the  18f)0  level,  a 
distance  of  1,300  ft.  The  collar  of  the 
shaft  is  '300  ft.  aliove  sea  level,  with  the 
1800,  26fK),  .3(K)0,  and  3400  levels  ap¬ 
proximately  l,fKK),  2,200,  2,6fK),  and 
3,0(K)  ft.  below  sea  level,  re.spectively. 

The  decision  to  sink  Shaft  No.  3  from 
the  1800  to  the  3400  level,  a  distance 


of  2,(XN)  ft.,  was  made  in  early  I95>3. 
The  primary  objectives  were  to  pro¬ 
vide  more  extensive  exploration  work, 
a  .service  shaft  for  the  lower  levrds,  a 
production  shaft  for  use  in  an  emer¬ 
gency,  to  augment  ventilation,  and  as 
a  secondary  exit  from  the  21fX)  level 
downward.  With  these  objectives 
realized,  the  overhurdrmed  No.  2  Shaft 
would  he  in  a  position  to  devotr*  more 
time  to  prrKluction  and  tr>  its  repairs. 
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Ill  April,  1953,  u  ctiiitract  was  sigii(‘tl 
with  the  Oeiitmriial  Dex'elopmeiit 
Company  of  Kiireka,  Utah,  to  det^n 
Shaft  No.  3.  llie  first  round  of  drill 
holes  was  blasted  on  July  2,  19.53,  and 
the  last  concrete  was  poured  on  June 
20,  19.53.  The  shaft-sinking  operation 
was  under  the  supervision  of  William  J. 
Hridgeinan.  The  entire  crew  of  16 


iTKMi,  including  the  hoistinen  on  the 
projift,  was  furnished  by  the  Onten- 
nial  13evelopment  (Company. 

Shaft  Data  and  Modification  of  Design 

Shaft  No.  3,  to  its  point  of  modifica¬ 
tion.  is  of  standard  three-compartment 
design,  with  two  hoisting  compart¬ 
ments  and  a  combination  manwav  and 


pipe  compartment  at  the  southerly  end. 
Shaft  sets,  spaced  at  5-ft.  centers,  are 
8  by  8-in.  Honduras  pine,  pressure- 
treated  with  an  arsenical  solution  to 
prevent  decay.  Each  c-ompartment  is 
4  ft.  8  in.  by  5  ft.  inside,  making  the 
outside  dimensions  of  the  shaft  16  ft. 
8  in.  by  6  ft.  4  in. 

Because  of  bad  ground  conditions. 


1.T4 
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the  design  of  th<*  shaft  was  iiKKlified 
late  in  1954  to  a  semi-elliptical  type. 
The  modification  moved  the  manway 
to  the  northerly  concave  end,  left  the 
two  hoisting  c^ompartments  unchanged, 
and  left  the  pipe  compartment  on  the 
southerly  concave  end.  This  change 
was  made  294  ft.  below  the  26(X)  level 
on  January  1,  1955. 

The  anticipated  advantages  of  the 
modified  design  were:  ( 1 )  depending 
on  the  point  of  applied  pressure  on  the 
sides,  the  maximum  moment  would  be 
lessened  from  a  35  per  cent  minimum 
with  a  concentrated  load  at  the  c*enter 
to  55  per  cent  with  a  uniform  load  the 
entire  length  of  the  sides;  (2)  a  shaft 
better-suited  to  existing  and  antici¬ 
pated  ground  conditions  and  more 
capable  of  withstanding  Imth  side  and 
end  pressure;  (3)  labor  and  material 
savings  of  about  20  per  cent;  (4) 
avoids  the  possibility  of  sinking  an  off¬ 
set  shaft  from  the  2600  level,  with  its 
attendant  operational  problems  and 
additional  expen.se. 

The  disadvantages  are:  ( 1 )  20  per 
cent  less  ventilation  area;  (2)  modi¬ 
fication  of  existing  shaft  sets;  (3)  de¬ 
crease  in  size  of  the  manway  and  pipe 
compartments  and  movement  of  the 
former  to  where  it  will  require  men 
who  may  use  it  to  cross  the  hoisting 
compartments  where  the  change  oc¬ 
curs.  Provisions  are  being  made  to 
minimize  this  safety  hazard. 

Surface  Installations 

The  first  1,2(X)  ft.  of  this  shaft  was 
sunk  with  the  existing  Ottumwa  hoist 
wrapping  a  1-in.  rope  on  double  4-ft. 
drums  and  driven  by  a  200-hp.  A.C. 
motor.  With  this  arrangement,  rope 
speed  was  about  5(K)  ft.  a  minute.  The 
headframe  was  a  45-ft.  steel  structure. 
However,  the  deepening  activities  ne¬ 
cessitated  the  buying  of  a  new  hoist 
to  operate  at  an  ultimate  depth  of  3,7(X) 
ft.  with  a  21,(K)0-lb.  pull  on  a  lli-in. 
rope,  and  a  maximum  sp<*ed  of  1,5(K) 
ft.  a  minute.  ■ 

In  March,  1953,  an  order  was  placed 
with  Nordberg  Manufacturing  Com¬ 
pany  for  an  8-ft.  cylindrical  doubh*- 
drum  hoist  driven  by  a  500-hp,  Gen¬ 
eral  Electric  A.C.  motor  at  720  r.p.m. 
This  decision  also  involved  a  larger 
headframe  and  a  new  hoist  hou.s(\  Both 
of  these  had  to  be  l(K'ati‘d  and  erected 
so  as  not  to  interfere  with  shaft-sinking 
progress.  The  site  chos<*n  was  on  the 


l.<iiiKitudinal  vrrtk'sl  icction  <(f  Shaft  No.  :)  —  ItMikinR  »outhwr«lrrly 


opp<»site  side  of  the  shaft  from  the  foundations  were  designed  by  .Mata- 

old  facilities  lu'caicse  of  better  h<»i.st  hambre’s  engineering  staff.  Erection  of 

foundation  and  less  interference  dur-  the  hoist  hou.s<'  was  completed  in 

ing  ert*ction  of  the  new  headframt*.  December,  1953,  the  hoist  installation 

Tbe  headframe,  an  85-ft.  steel  struc-  and  headframe  erection  by  March, 

tore,  was  originally  located  at  the  1954,  with  the  change-over  to  the  new 

Eureka  Standard  Mine  in  Utah.  It  hoist  on  .VI arch  30.  Tlie  new  hoisting 

was  dismantled  and  shipped  to  Mata-  facilitii's  reduced  the  shaft-M'rvicing 

hambre.  Erection  at  the  new  site  was  and  mucking  time  considerahly. 

accomplished  with  Dardelet  rivet  lK)lts  (Jompress<*d  air  for  the  o|)eration 
and  welding.  Tin*  30  by  60-ft.  struc-  was  furnished  by  a  (iardner-Denver 

tural  steel  hr)ist  houst*  and  headframe  ((Continued  on  page  151  ) 
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FRANK  R.  MILLIKEN 


Frank  R.  MillSlien 

VICE  PRESIDENT 

EENNECOTT  COPPER  CORPORATION 


A  Biography 

Frank  r.  milliken,  at  the  age  of  twenty-one,  l)egan  his 
career  in  the  mineral  industry  as  a  metallurgist  and 
mill  superintendent  with  a  lead  and  zinc  mine  in  New 
Mexico.  His  personal  cjualities  and  resourcefulness,  plus 
thorough  training  in  the  fundamentals,  capacity  for  hard 
work,  and  exceptional  organizing  ability,  were  recognized 
by  successive  advancements  to  positions  of  responsibility. 
Three  years  ago  he  was  chosen  by  the  management  of  Ken- 
necott  Copper  Corporation  to  he  vice  president  in  charge 
of  Western  mining  divisions,  its  South  African  mining,  and 
the  Braden  Copper  Company. 

Frank  was  iMirn  in  Malden,  Massachusetts,  on  January  25, 
1914,  the  son  of  Frank  R.  and  Alice  Could  Milliken,  of 
Sc-otch  ancestry.  He  received  his  formal  elementary  edu¬ 
cation  in  the  Milton  Junior  High  SchiKil  and  the  Milton 
High  Schoijl.  From  the  age  of  thirteen  through  high-sclux)! 
years,  Frank  was  the  after-school  and  summer  office  boy 
and  Ixxikkeeper  at  the  Blue  Hill  Bank  and  Trust  Company 
in  Milton,  .Massachusetts. 

Following  his  graduation  from  high  schixil,  he  enrolled 
in  the  .Massachusetts  Institute  of  Technology  in  (Cambridge. 
He  was  graduated  from  M.I.T.  in  the  class  of  1934  with  an 
S.B.  degree  in  mining  engineering.  His  extracurricular 
college  activities  included  captain  of  the  hockey  team;  a 
participant  in  wrestling  matches;  membership  in  Tau  Beta 


Pi,  an  honorary  engiiu‘t‘ring  siK'iety;  and  an  ass(K‘iate  of 
Sigma  Xi,  an  honorary  .science-research  siK'iety.  I>uring 
summer  vacation  months,  he  played  baseball  on  several 
teams  representing  (auiadian  mining  companies. 

In  1935,  Frank  went  to  work  for  Peru  Mining  C.'ompany 
at  Deming,  New  Mexico,  as  metallurgi.st  and  mill  su{)<‘rin- 
tendent.  Tlie  following  year,  he  became  asscx'iated  with 
Oneral  Engineering  Company  at  Salt  Lake  City,  Utah,  as 
chief  metallurgist.  In  addition  to  his  ore-testing  duties,  he 
helped  to  direct  the  design,  construction,  and  initial  oper¬ 
ation  of  mines  and  mill  plants  throughout  the  world. 

In  1940,  PTank  joined  Utah  Coppt'r  (Company  as  an  ex¬ 
perimental  engineer.  Plarly  in  the  following  year,  he  movt'd 
to  Tahawus,  Essex  CJounty,  New  York,  to  become  mill 
superintendent  of  the  .McIntyre  Development  of  National 
Ia*ad  Company.  This  operation  was  a  5,(KK)-ton-|M‘r-day 
ilmenite  and  magnetite  mine,  mill,  and  sinter  plant.  Subse¬ 
quently,  he  was  advanced  to  assistant  manager  and  manager 
of  the  activities  at  Tahawus. 

In  1949,  P'rank  was  brought  in  to  National  Ix'ad  (Com¬ 
pany’s  headrpiarters  in  New  York  (City  as  assistant  manager 
of  its  Titanium  Division.  On  this  assignment,  he  con¬ 
centrated  on  the  company’s  mining  of  titanium,  the  pro¬ 
duction  of  titanium  pigment,  and  rest^arch  and  develop¬ 
ment  of  titanium  metal.  He  was  also  made  a  meinlxT  of 
the  mining  committee  of  the  company. 

Mr.  Milliken  was  honored  by  the  American  Institute  of 
.Mining  and  Metallurgical  PCngineers  in  1952  by  Ix'ing 
chosen  as  the  recipient  of  the  Holiert  H.  Richards  award, 
in  recognition  of  his  significant  contributions  to  titanium 
metallurgy  and  mine  management. 

Also,  in  1952,  Mr.  Milliken  became  associated  with  Ken- 
necott  Copper  (Corporation  as  vice  president,  handling  its 
Western  mining  divisions  (Utah,  Nevada,  Ray,  (Chino), 
Braden  (Copper  (Company,  and  South  African  mining. 

P'rank  R.  Milliken  married  Barbara  Kingsbury  at  Dem¬ 
ing,  New  .Mexico,  in  19-‘k5.  Tliey  have  two  sons,  ages  thir¬ 
teen  and  seventeen.  The  family  home  is  at  20  Beach  Drive, 
Noroton,  Connecticut. 

P'rank’s  club  affiliations  include  the  Wee  Burn  (Country 
(Club,  the  Noroton  Yacht  (Club,  and  the  Mining  (Club  of 
New  York  City. 

P'rank  R.  Milliken  —  mining  engiiu-er,  metallurgist,  ex¬ 
ecutive  —  knows  the  value  of  relaxation;  casting  for  trout 
in  nearby  streams  and  playing  golf  with  his  many  friends 
and  associates. 


It  l<M)ks  like  an  overs»ixed  football  stadium. 


The  kind  of  thing  Paul  Bunyan  might  have  dished  out 


In  an  hour,  without  the  help  of  his  blue  ox.  Babe. 


Ordinary  Man  t(M)k  50  years  to  do  the  job. 


Moving  a  mountain  to  one  side, 


Blasting  and  digging  and  hauling 


Almost  a  half-billion  tons  of  ore. 


This  harvest  eventually  liecame  (and  still  becomes) 


Millions  of  miles  of  telephone  wire, 
Pipes  and  tubing,  pots  and  pans. 

Or  vital  parts  of  houses  and  cars. 
Radios,  airplanes,  and  elec*tric  motors. 


Even  in  the  majesty  of  the  mountains, 


(in  succeeding^  presented  a  series  oj  photographs  of  Kennecott 
Copper  Corporation' s  famous  open-pit  mine  in  Utah,  made  especially  for 
The  Explosives  Engineer  by  II'.'  M.  Rittase,  nationally  known  industrial  photog¬ 
rapher,  and  Stanley  Kershaw,  whose  photographs  are  part  of  the  scenic  West. 
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Since  1904,  when  mining  operations  were  started  at  Bingham  Canyon, 
approximately  IH  billion  tons  of  ore  and  waste  have  been  cut  away 
from  the  earth,  leaving  giant  steps,  or  benches,  along  the  sides.  Today, 
out  of  this  vast  amphitheater  in  Utah,  encompassing  933  acres  of  operat* 
ing  area,  30  miles  from  Salt  Lake  City,  Kennecott  Copper  Corporation 
produces  30  per  cent  of  all  new  copper  mined  in  the  United  States, 
and  10  per  cent  of  the  free  world's  reported  primary  production. 


Mgo  is  dwarfed  beside  the  immeasity  of  Biogbam  Canyon.  The  bottom 


approximately  50  ft.,  the  upper  levels  70  ft.  With  dynamite,  power 
shovels,  and  strings  of  100>ton  railroad  cars,  each  day’s  mining  in- 
volves  the  removal  of  about  240,000  tons  of  ore  and  overburden. 


For  every  too  of  ore  mined,  more  than  IH  tons  of  rock  and  conglom* 
erate  must  be  removed  and  disposed  of  in  nearby  gulches  cutting  the 
walls  of  the  main  canyon.  New  slopes  gradually  rise  where  dis* 
posal  areas  receive  mine  waste,  taking  on  the  appearance  of  industrial 
grandeur.  A  part  of  the  town  of  Bingham  Canyon  is  shown  along 
the  canyon  floor. 


Tractor*mounted  wagon  drills  link  horizontal  blast  holes 
24  to  28  ft.  deep,  spaced  on  20*ft.  centers,  into  the  toe  of 
a  bank.  The  holes  are  angled  downward  to  finish  at  about 
5  ft.  below  the  grade  level  of  the  bench. 


Single  rows  of  vertical  boles  are  drilled  up  to  28  ft.  deep 
in  the  higher  bank  sections  of  the  mine.  The  spacings 
between  the  holes  average  23  ft.  This  type  of  vertical>hole 
drilling  accounts  for  approximately  ooe>third  of  all  blast* 
hole  operations. 


Without  the  controlled  power  of  djoamite,  the  efficient  mining  techniques  devel¬ 
oped  by  Kennecott  would  be  impossible.  After  blast  holes  are  drilled,  hollow 
copper  pipes  are  inserted  in  the  holes  so  that  each  charge  of  dynamite  can  be 
safely  loaded,  primed,  and  stemmed.  Results  from  primary  blasts  average  2,200 
tons  of  broken  material  per  hole  (22  railroad  carloads),  with  approaimately 
240,000  tons  blasted  daily. 
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Followiag  a  carefully  plaoncd  fcbedule,  each  group  of  workmen  keeps 
one  step  ahead  of  the  group  behind  it.  The  drillers  and  blasters  precede 
the  shovel  operators  who,  in  turn,  are  followed  by  the  drillers. 
Before  loading  the  broken  ore  at  a  newly  blasted  face,  loose  and 
hanging  sections  of  broken  rock  are  pried  down  from  the  top  of  the 
bench  to  assure  safe  working  conditions  on  the  level  below. 


The  giaot  dipper  of  a  5*ca.  jd.  electric  power  shovel  ladles  the  blasted  ore  into  100* 
too  railroad  cars.  By  1955,  Keanecott  had  38  electric  shovels  in  operation,  loading 
trains  of  13  to  21  cars  which  are  then  snaked  through  the  canyon  by  electric  loco¬ 
motives  to  a  main  assembly  yard.  Steel  supports  for  the  miles  of  overhead  power  cable 
form  a  fencelike  pattern  on  every  level  around  the  contours  of  the  mine. 


Railroad  operations,  complete  with  trainmen,  switches,  block  signals, 
and  repair  shops,  are  important  in  the  handling  of  ore  and  waste.  A 
network  of  174  miles  of  standard-gauge  track  is  constantly  being 
expanded  to  reach  new  levels  being  developed.  As  mine  levels  change, 
the  3,400  portable  steel  towers,  bearing  transmission  and  trolley 
lines,  are  moved  to  meet  new  track  alignments. 


TrsTcl  between  the  inaa>fnade  cavity  in  Bingham  Canyon  and  the  man* 
made  mountains  of  waste  called  for  the  construction  of  bridges  from 
one  level  in  the  mine  to  the  opposite  side  of  Carr  Fork  Canyon  and  to 
disposal  areas.  The  rumble  of  trains  overhead  is  as  familiar  a  sound  as 
the  blasting  at  the  end  of  each  day. 


At  the  mouth  of  the  canyon  in  the  main  assembly  yard,  trains  of  100* 
ton>capacity  cars  are  made  up  and  bauled  to  the  modern  Arthur  and 
Magna  mills.  At  the  mills,  copper  concentrate  is  produced  by  the 
flotation  process.  The  concentrate  contains  about  31  percent  copper 
and  small  amounts  of  molybdenite,  gold,  silver,  and  some  other  metals. 


Some  mine  employes  make  their  homes  in  Copperton,  a  town  of 
modern  residences  located  at  the  entrance  to  Bingham  Canyon.  In 
this  community  of  typical  suburban  houses,  there  is  probably  greater 
use  of  copper  for  pipes,  rain  gutters,  flashing,  and  heat  ducts  than  in 
comparable  bouses  elsewhere  in  the  nation. 
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Deepening  Shaft  No.  3 

((loiitiniu'il  (null  pa^t*  l-'V)) 
(i()0-c.(.m.  iiM)l)ilf-typf  ctmipn-ssor 
through  u  4-in.  lint*.  Other  surfac-t*  iii- 
Ntallatioiis  euii-sisted  of  an  othec',  a  axik 
(louse,  and  a  Inink  lioiise. 

(.eoluyry 

'r(ie  country  rock  at  Mataliainliri* 
consists  of  an  iinnuaise,  Init  unde¬ 
termined,  tliickness  of  shale  and  indu¬ 
rated  shale,  (|uart/.itic  sandstone,  and 
interl)edd(‘d  memlsers  of  tliese  two 
tyjK's,  referred  to  as  tlie  (.’ayetaiu)  for¬ 
mation  of  Oetacfous  (?)  age.  Tlie 
prevailing  IcK-al  strike  of  the  beds  is  N. 
.50  degrees  K.,  with  a  tlip  of  40  to  tiO 
degrees  northwest.  More  localized 
variations  are  common.  Shaft  No.  3  is 
oriented  normal  to  tin*  strike  of  the 
beds. 

The  dexasion  to  dee|H*n  Shaft  No.  3 
was  ha.sed  on  the  Ix'st  gtHilogic  infor¬ 
mation  available.  I'lu*  local  gt*ologic 
structure  is  dominated  by  the  Manacas 
fault,  which  strikes  N.  00  degrees  K. 
.Near  Shaft  No.  2  tin*  fault  has  a  north- 
••rly  dip  of  alxiut  85  degrees  where  it 
has  been  exposerl  over  a  vertical  range 
of  3,5(N)  ft.  Projections  indicated  a 
near  vertical  northerly  dip  near  Shaft 
No.  3.  On  the  18<K)  level  the  fault  is 
125  ft.  north  of  Shaft  No.  3,  and  a  c'on- 
necting  crosscut  on  the  2fl(K)  level  to 
the  shaft  crossed  the  .Manacas  .50  ft. 
north.  Indications  pointt'd  to  inter- 
.secting  or  jxissihly  crossing  the  fault 
before  reaching  the  34(X)  level,  lliis 
proved  to  he  es.sentially  true  when  the 
fault  zone  was  encountered  on  the 
northerly  end  of  the  shaft  at  alxnit  the 
.3200  level.  Fortunately,  however,  the 
fault  maintained  almost  a  vertical  dip 
to  the  .34<X)  level,  which  was  cuntrolled 
mainly  hy  rock  bolting,  and,  to  a  less(*r 
(h'gree,  hy  the  concavity  of  the  shaft. 
Thus,  the  proj«*cted  near  vertical  north¬ 
erly  dip  turned  out  to  he  a  near  vertical 
.southerly  dip. 

The  gej)logy  of  the  final  7(K)  ft.  of 
shaft  was  mapped  in  detail  and  this 
information  added  measurably  in  the 
dt'cision  to  formulate  plans  for  re¬ 
designing  the  shaft  and  in  the  day-to- 
day  o|H‘rations. 

(.round  conditions  in  the  shaft  were 
governed  by  the  following:  ( I )  north¬ 
erly  and  southerly  dipping  faults  re¬ 
lated  to  the  .Manacas  with  |M)Ssibly 
some  indept'iidimt  structures;  (2) 


iiearnesf  of  the  Manacas  fault  which 
l>eca(ne  increasingly  important  with 
depth;  (3)  minor  liedding  faults  and 
faults  associated  with  initial  folding; 
and  (4)  stratigraphy  in  which  pre¬ 
dominantly  shaly  sections  provided 
better  ground  conditions  than  the 
interlM'dded  sandy  and  shaly  sections. 
Without  question,  it  was  under  the 
northerly  dipping  faults  ( 1 )  that  the 
severest  ground  pressure  and  some  of 
the  worst  ground  conditions  were  ex- 
|>erienced  hy  the  sinking  crew. 

Water 

llie  water  encountered  during  sink¬ 
ing  opt'rations,  with  the  exception  of 
that  hoisted  with  the  muck,  was 
pumped  into  buckets  with  an  Inger- 
soll-Rand  air  pump,  hoisted  to  the  sur¬ 
face,  and  self -dumped  into  a  drain. 


(Quantity  varied,  depending  on  the  sea¬ 
son  of  the  year,  from  3  to  7  g.p.m.  Of 
this  amount,  alM>ut  3  g.p.m.  came  from 
various  places  in  the  newer  section  of 
the  shaft,  and  the  remainder  was  seep¬ 
age  into  the  shaft  frt»m  the  upper  part. 

Drilling  and  Blasting 

The  shaft  crew  was  made  up  of  five 
men  on  each  of  three  shifts,  working 
.seven  days  a  week.  The  crew  consisted 
of  one  lead  man,  thret*  men  in  the 
lM)ttom,  and  a  hoistman.  The  truck 
driver  was  furnished  by  Minas  de 
Matahambre. 

Bench  rounds  were  used  exclusively. 
The  advantages  of  benching  were; 
( 1 )  it  provided  a  sump  so  that  the  next 
round  could  be  drilled  with  little  inter¬ 
ference  from  water,  and  tl.d  bench 


could  be  cleaned  of  muck  that  would 
interfere  with  drilling;  (2)  it  caused 
less  damage  to  timber  from  blasting. 
The  disadvantages  were  doubled  setup 
and  smoke  time. 

Drilling  was  done  with  Ingersoll- 
Kand  J-50  jackhamers  equipped  with 
Swedish  Coromant  X-in.  hexagon  steel 
and  an  integrated  chisel-type  tungsten 
carbide  insert  bit.  The  steel  was  in 
3-,  5-,  and  7-ft.  lengths  with  bit  gauges 
of  1%,  IHi,  and  IX  in.,  respectively. 

Drilling  speed  depended  on  the  type 
of  rock  and  rock  conditions.  However, 
for  a  round  in  shale,  the  crew  usually 
left  the  collar  at  7  a.m.,  went  below 
and  set  up,  drilled  out,  tore  down, 
loaded,  blasted,  and  was  back  at  the 
collar  IX  hrs.  later  waiting  for  the 
smoke  to  clear.  The  number  of  holes 
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drilled  in  a  round  varied  with  rock  0*011- 
ditions.  In  the  original  three-compart¬ 
ment  shaft,  it  was  from  25  to  27;  in  the 
modified  shaft,  from  19  to  21.  With  a 
2-in.  Ingersoll-Kand  detachable  bit,  the 
holes  were  collared  deep  enough  to  re¬ 
ceive  a  10-  to  20-in.  length  of  IJl-in. 
pipe  for  casing.  Seven-foot  rounds 
were  usually  drilled,  which  yielded  an 
average  full-bottom  advance  of  3  ft. 
per  round. 

The  drill  holes  were  loaded  with 
either  Celamite*  1  dynamite  in  1  by 


MATAHAMBKKS  CHIEF  ENCINEER: 
Kichard  P.  CcrwrU,  chief  engineer,  pre¬ 
pared  thif  article  in  cooperation  with  hi< 
asiociates  at  Mina»  de  Matahainbrr. 

8-in.  cartridges  or  (ielamite  2,  1  by  8 
in.,  primed  with  Hercules*  Hegiilar 
Delay  Electric  Blasting  (Japs.  Each 
blast  was  fired  electrically  from  the 
iK'arest  level. 

Smoke  was  cleared  and  vt'iitilation 
maintained  below  each  level  by  means 
of  Coppus  blowers,  driven  by  5-hp. 
motors,  and  discharging  into  a  16-in.- 
diameter  vent  pipe.  These  were 
mounted  in  tandem  at  intervals  of 
about  400  ft.  as  dt‘pth  was  attained 
below  a  level.  Shaft  No.  3  is  downcast, 
and  fresh  air  was  drawn  from  the  near¬ 
est  connecting  level  above. 

Hoisting  and  .Mucking 

During  the  initial  pha.ses  of  the 
sinking  operation,  limited  headspace  in 
the  headframe  contributed  to  diiliculty 
with  swinging  buckets  striking  the  wall 
plates  below  the  sinking  cage  during 


hoisting.  Occasionally,  damage  was 
tlone  to  the  extent  that  replacement  of 
a  wall  plate  or  lagging  was  nec'essary. 
The  trouble  was  caused  by  the  tor¬ 
pedo’s  riding  on  the  lM>ttom  of  the  sink¬ 
ing  cage,  which  left  alxmt  6  ft.  In'tween 
the  torpedo  and  the  bail  of  the  bucket, 
thus  giving  a  {K'lidulmn  (‘ifect.  This 
trouble  was  eliminated  by  designing  a 
new  sinking  cage,  which  involved  mov¬ 
ing  the  safety  device  and  collaring  of 
the  torpedo  from  under  the  fl<H)r  of  tin- 
cage  to  in-ar  the  top.  This  change  left 
only  the  clevis  lH*twe«*n  the  bottom  of 
the  cage  and  the  bucket  bail.  Tin- 
cable  thimble,  clamps,  and  torpedo 
were  housed  in  a  5-in.  standard  pipt- 
built  into  the  cage. 

.-Ks  shaft-sinking  o|H‘rations  pro- 
gres.sed,  the  hoisting  cycle,  with  the 
Ottumwa  hoist  at  about  5(X)  f.p.m.,  lu*- 
came  an  increasingly  time-consuming 
operation.  However,  with  the  change¬ 
over  to  the  new  Nordberg  hoist  in 
March,  19.54,  with  rope  sp«-ed.s  up  to 
1,.5(X)  f.p.m.,  this  trouble  was  al¬ 
leviated. 

.\t  first,  the  muck  was  hoisted  in 
20-cu.  ft.  buckets.  S(M)n  after  sinking 
activities  In-gan,  the  buckets  were 
changed  to  40  cu.  ft.  and  mucking  time 
was  shortened  considt-rably. 

A  Hiddell  clamshell  mucking  ma¬ 
chine  handled  all  of  the  muck,  except 
on  four  separate  oc-casions  during 
.March,  May,  July,  and  .September, 
19.54,  when  bad  ground  conditions 
made  hand-mucking  necessary  for  a 
few  feet.  A  minimum  clearance  of 
alM)ut  12  ft.  between  the  Ixdtoin  of  the 
mucker  and  the  top  of  the  muck  pile 
was  necessary  for  tin-  clamshell  to 
dump  into  the  bucket.  Therefore,  when 
ground  pressure  retpiirt-d  installing 
the  dividers  in  the  last  two  sets,  where 
the  muck(‘r  normally  o|M‘rated,  the 
Hiddell  mucker  was  ii.seh-ss  and  hand- 
mucking  Ix-came  neces.sary. 

Tlie  mucking  machine  had  three  air- 
driven  (Jardner-Denver  iiH)tors,  and 
was  operated  by  one  man  who  .sat  on 
the  carriage,  llu-  carriage  o[K*rated 
on  a  track  that  rested,  generally,  on  the 
end  plates  of  the  last  s<‘t  of  timber  in 
the  shaft.  The  clamshell,  manufac¬ 
tured  by  the  Blaw-Knox  (Jompany,  was 
a  X-cu.  yd,  unit.  It  proved  very  effec¬ 
tive  under  the  varying  rock  conditions. 

l>uring  mucking,  one  man  o[>erated 
the  machine;  one  stayed  in  the  iMJttom 


UP  FROM  DOWN  UNDER:  After  inspecting  work  progress  in  deepening  Shaft  No.  H,  Mala- 
hambre’s  president.  Dr.  F'mesto  Romagosa,  at  left,  and  General  Manager  Arthur  P.  Nelson 
return  to  company  headquarters. 
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SillAFT-SINKINCi  (.'KKWi  The  phntonrapher  look  a  pk-ture  of  tome  of  the  men  of  the  Shaft  No.  3  tinking  crew  on  their  way  to  the  change 

houae  at  the  end  of  a  ahift  at  Mina*  de  Malahambre. 


the*  claiiishdl;  uiiotlu'r  stayed 
two  or  three  sets  aJntve  the  iniieker  at 
the  siiikiii^  cu^e  haii^-iip  ringing  Im'IIs; 
and  the  foiirtfi  either  prepared  titnl><‘i 
or  reiiiforciti|(  steel  at  the  collar,  or 
made  up  the  explosives  charges  for  the 
next  blast. 

Hie  iniick  was  de|)osited  into  40- 
cu.  ft.  hiiekets,  which  were  hoisted  to 
the  siirfac-e  where  they  were  self- 
diun|M‘d  into  a  truck  by  means  of  air* 
o|)erated  counter-balanced  hinged 
d(M>rs  handled  by  the  truck  driver. 

Timberini;  and  Wall  Btilting 

TimiM'r  for  shaft  sets  was  stMit 
down  from  th(‘  collar  and  was  usually 
instalU'd  two  sets  at  a  time.  The  wall 
plates  were  siispendt'd  lyeneath  the 
liiicket  from  a  slin^,  with  the  |)osts, 
dividers,  and  hanf(ing  rods  down 
in  the  buckf't.  Wall  putt's  were  in- 
stalh'd  first  and  tem|)orariiy  suspended 
on  the  hati)'in)(  rods.  Following  this, 
the  end  plates  and  posts  were  installed, 
the  hanging  rods  cinched  up,  and  the 
set  bltK’ked.  This  completed  a  set  until 
the  mucking  machine  was  moved  be¬ 
low  it,  and  then  the  diviciers  were  put 
in.  I  alter,  guides  and  pipe  were 
lowered  in  the  same  manner  as  wall 
plates  and  installed  in  20-  and  10-ft. 
lengths,  respectively.  ( )ccasionally, 
ground  conditions  made  necessary  the 
installation  of  one  set  at  a  time.  At 
such  tiim^s,  the  mucking  machine  was 
moved  down  only  one  set,  rather  than 


the  usual  two.  At  times,  ground  pres¬ 
sure  necessitated  installing  the  divid¬ 
ers  on  the  last  two  sets  and  reverting 
to  hand-mucking. 

When  bad  ground  was  first  experi- 
encetl  in  .Vlarch,  1954,  jacket  sets  were 
ii.si'd.  When  sloughing  became  exces¬ 
sive,  jacket  sets,  booms,  and  cribbing 
were  necessary.  In  the  proximity  of 
the  northerly  dipping  faults,  ground 
conditions  became  worse  because  of 
Inith  sloughing  and  pressure.  Here  the 
ground  was  “alive,**  so  to  s|M‘ak,  and 
prc*ssure  of  an  undc'terminable  amount 
was  exerted.  As  an  example,  on  the 
2fi(K)  level  station,  liearers  made  from 
15-in.  42.9-lb.  steed  I-beams  encased  in 
concrete  for  2  ft.  on  each  end  were 
buckled  ovc*r  a  6-ft.  span.  It  was  ob- 
s<*r\’ed  that  where  pressures  was  ex¬ 
cessive,  relieving  the*  ground  one  or 
more  time's  temdc'd  to  stabilize*  it.  In 
one  se*ction  of  the  shaft,  the  ground 
was  “alive**  to  the  extent  that  it  moved 
several  inches  in  a  matt«»r  of  days, 
which  cause'd  wall  lK>lts  to  be*  burie*d 
in  end  plate*s. 

Slot-and-we*dge  type*  1-in.  wall  Iwits, 
5  ft.  long,  combine*d  with  4-in.  5.4-lb. 
channels  of  varying  lengths,  were  usc*d 
sutxes.sfully  for  se*veral  months  in  place* 
of  jacket  sets.  There*  was  no  standard 
pattern  for  the  wall  ImiUs;  tht*y  were 
installed  under  close*  supervision  to 
me*<*t  varying  ground  c'onditions.  Bolts 
were  installed  imme*diately  l>efore  or 
after  mucking,  and  as  ground  condi¬ 


tions  ne*ce‘.s.sitate‘d  the*ir  installation. 

Wall  lN>lting  substantially  increased 
the  safety  of  men  working  at  the  Imt- 
tom  of  the*  shaft.  Also,  it  allowe'd 
longe*r  se*ctions  of  the  shaft  to  be  left 
untimbered  for  short  periods  of  time 
in  relatively  good  ground. 

Cmncreting 

(concrete  poured  totaled  3,800  cu. 
yd.  in  870  lin.  ft.  of  shaft.  Of  this, 
2,(XK)  cu.  yd.  we*re  poured  in  the  first 
370  ft.  of  the  three-compartment 
shaft,  and  1 ,800  cu.  yd.  in  the  final  5(K) 
ft.  of  the  mcxlific'd  shaft.  On  this  basis, 
a  900-cu.  yd.  savings  in  concrete  was 
made,  representing  a  savings  of 
.$20,(XX).  This  result  may  be  attributed 
primarily  to  two  reasons:  ( 1 )  better 
control  over  ground  conditions  in  the 
modified  shaft  bc'cause  of  the  smaller 
cross  section,  and  ( 2 )  theoretically  20 
p<*r  c*ent  less  area  to  be  concreted. 

The  only  satisfactory  local  source  of 
coarse  aggregate  for  the  concrete  was 
mined  from  (|uartzite  l)eds  on  the  2100 
level.  It  was  crushed  to  minus  2  in. 
and  washed.  Sand,  obtained  locally, 
was  washed  in  a  rake  classifier  to  re¬ 
move  deleterious  material. 

Concreting  was  done  in  10-ft.  lifts, 
with  an  occasional  exception  because 
of  ground  conditions.  'The  concrete,  a 
1:2:3  mix  with  an  additive  for  quick 
strength  to  offset  possible  ground 
movement,  gave  tests  of  1400/lb./in.* 
in  24  hrs.  It  was  mixed  at  the  collar  and 
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lowt*red  to  th»*  pouring  platform  in  .36- 
cu.  ft.  buckets,  fitted  on  the  l)ottom 
with  a  hinged  flap-type  d(M)r  and  a 
tap<*red  hx^king  dog.  The  c-oncrete 
was  then  depositetl  in  the  forms  by 
means  of  metal  troughs.  The  pour  was 
brought  up  evenly  the  entire  perimeter 
of  the  shaft  and  vibrated  simulta¬ 
neously  with  an  air-operated  vibrator. 
By  this  procedure,  concrete  was 
poured  at  the  rate  of  8  to  10  cu.  yd.  an 
hr.  at  a  di.stance  of  over  .3,fK)0  ft.  below 
the  c-ollar  of  the  shaft. 

W'ith  the  original  three-compart¬ 
ment  type  of  shaft,  preparation  for 
concreting  involved  tving  an  outer  grid 
of  X-in.-round  reinforcing  .steel  on  24- 
in.  centers,  and  an  inner  grid  on  8-  or 
12-in.  centers,  depending  on  observed 
ground  pressure  on  the  sets.  C)n  sev¬ 
eral  occasions,  pressure  nec«*ssitated 
an  outer  grid  of  20-lb.  rails  on  24-in. 
centers.  Where  pressure  was  not  ex¬ 
treme,  the  outer  grid  was  eliminated 
and  th<‘  inner  grid  put  on  12-in.  centers. 
•After  the  installation  of  the  steel,  a 
floor  was  put  in  and  two  sets  were 
lagged  off  with  2-in.  lagging  on  all 
four  sides,  thus  c-ompleting  pouring 
preparations.  A  minimum  thickness  of 
18  in.  of  concrete  was  allowed  with  the 
inner  grid  of  steed  .3  in.  from  the  lag¬ 
ging  and  the  out<-r  1.5  in. 

With  the  new  modifi<*d  type  of  shaft, 
several  changes  in  concreting  prex-e- 
diire  were  nece'ssary.  First,  the  rein¬ 
forcing  steel  on  the  sidc*s  of  the  shaft 
was  reduced  in  the  inner  and  outer 
grids  to  12-in.  and  24-in.  spacings,  re¬ 
spectively,  but  only  the  inner  12-in. 
grid  was  used  on  the  c-oncave  ends  of 
th<‘  shaft.  The  outer  24-in.  grid  on  the 
sides  was  eliminated  more  frecjuently 
with  the  modified  shaft.  This  recpiired, 
on  the  average,  20  to  40  per  cent  less 
steel  than  the  former  design.  Second, 
the  removable  steel  forms,  designed  in 
panels  with  the  heaviest  piece  weigh¬ 
ing  alxnit  1.50  lb.,  were  installed  with 
tapered  steel  pins  and  brac<*d  against 
the  shaft  posts  and  end  plates.  The 
liottoms  of  th(‘  steel  forms  had  inlets 
for  th<*  reinforcing  steel  and  were  set 
at  45  degree's  for  the  joint  of  the  fol¬ 
lowing  pour.  The  top  of  the  joint  was 
18  in.  alK)ve  the  set,  which  n*«piired 
the  top  of  the  forms  to  have  a  4-in.  lip 
so  that  concrete  could  b<*  deposited  for 
the*  final  part  of  the  pemr  making  the* 


joint.  End  blexking  was  remewed  from 
two  st'ts  for  the  instaUation  of  the  re- 
iiHivable  forms.  A  flexr  was  put  in  on 
the  sides  and  the  se'ts  lagged  e)ff  in  the 
usual  manne'r. 

Shaft  .Advance 

Fre)m  July,  19.53,  through  February, 
1954,  feM)tage  in  the  unce)ncrete*d  part 
e)f  the*  shaft  averaged  140  ft.  a  month. 
In  the  ce)ncre*ted  unmeKlifieHl  part,  ad- 
vanc'e  averagtxl  .38  ft.  a  month,  with 
l)e*ceml)e*r,  19.54,  lM*ing  the  best  month 
when  70  ft.  were  sunk  and  .52  ft.  c*on- 
cre*te*d.  Fex)tage  pt*r  meinth  in  the  con¬ 
creted  modified  se*ctie)n  a\erage*d  93 
ft.,  with  the  bt'st  advance  in  May,  19.55, 
when  128  ft.  were  sunk  and  MO  ft. 
ceincreted. 

In  the*  writer’s  opinion,  the*  we)rst 
greiund  in  the*  shaft  was  encountere'd 
lM*fe)re  the*  m(Klifie*d  shaft  de*sign  was 
ade)pte*d.  T1  is  greatly  affe*cte*d  menithly 
feKitage  advance.  The  smaller  semi¬ 
elliptical  shaft  cenitributed  te>  cle).se*r 
ce)ntre)l  over  peM)r  ground  conditiems, 
and  re*sulte*d  in  the  successful  cennple*- 
tie»n  e)f  the*  pre)je*ct.  In  aelditiem,  the* 
tnexlification  e)f  Shaft  Nei.  .3  e*ffe*cte*d  an 
iinpextant  .savings  in  time  and  a  sub¬ 
stantial  re*duction  in  the*  ce>sts. 

In  the*  pre*paration  eif  this  article,  the* 
write*!-  wishes  to  ackne)wledge  the  valu¬ 
able  sugge'stions  e)ffere*d  by  .Arthur  F. 
Nel.sem,  general  manage*r  of  Minas  tie* 
Matahambre*,  S.A.,  and  William  j. 
Bridgeman,  preiject  siipervi.sor. 


NEWS  NOTES 

SC;ilKAMM  POHTABI.K  DHILI.ING  RIC; 

A  new  kinei  uf  iMitahlr  drilliiiK  rid  ha<t 
ixfii  develojxsl  by  Schrainni,  Inc.,  N\V»l 
('heste-r,  IVnnsylvania.  Acceirdind  tei  tin* 
manufacturer,  tlx*  .S<-hrainni  Kotadhil  on 
I'lieuinatractor  brinds  to  rixk  drille*rs  all  the 
advantade*^  of  rretary  rcK'k  drilliiid  with  coin- 
ure'ssed  air  —  clc-an,  fa.st  holes;  fast  setup;  and 
loimer  bit  life. 

Tne  manufacturer  says  that  b«*cau.s<.  the 
Hotadrill  on  Pneiimatractor  is  a  complete, 
self-containt'd  unit,  self-pru|)elled  anel  self- 
|M>wered,  it  Uiasts  a  low  initial  reMt.  Tlie 
unit  can  drill  a  4y4-iu.  hole  to  a  depth  of  .VH> 
ft.;  one-man  o|xration  is  perssible  l>ecuuse  all 
controls  arc  arranded  in  one  bank,  adiaceiit 
to  the  mast.  .Spe'cial-weidht  boxes  ana  dual 
n*ar  wht*els  on  a  12,A-c.f.m.  he*avy  Pneuma- 
tractor  provide  I0,(N)0-Ib.  down  pressure*. 
Normal  compres.sed  air  drillind  pre*ssures  eef 
20  to  .'30  p.s.i.  can  Ire  instantly  increased  fetr 
(lewate-rind  or  breakiiid  eiiit  bhK'kade*s,  the 
manufacturer  points  out. 

.Standard  rotative  head  has  T.Vr.p.m.  e>ut- 
piit  and  can  be  throttled  down  to  comph’ti* 
stall  while*  maiiitainind  cemstant  torepie. 
Ile*avy-welde*d  structuralsteel  mast,  le>were*<l 
fe»r  travelirid  l>etwe*e*n  jeeles,  can  Ik*  o|K*rate*d 
at  various  andle*s  for  sl(x>ind  he)le*s. 

Illustrated  Bidletin  PR-.55  de*scrilM*s  this 
ne*w  drilling  unit  in  detail.  Write  tei 
Schramm.  Inc.,  iKK)  East  V'irginia  Aveneie*. 
We*st  Cliester,  Pe*niisylvania. 


THl'CK-MOl'NTF.I)  AGCFR  DHII.I.S 

llori/.eintal  truck-mounti*d  anel  self-ixee- 
|M*lle*d  Mct'arthy  auger  drills  for  earth  anel 
reK'k  iMiring  are*  feature*d  in  the  4-pade  Hidle- 
tin  M-IO.A,  published  by  Tlie  Sale*m  TeMil 
(amipany,  .Seeeith  Fllswmih  Ave*neie,  Salem, 
Ohio. 

Powe*re*<l  by  gasoline  engine*,  die*sel,  ex  ele*e*- 
tric  motor,  the  drills  bore  np  to  l2-in.-diame- 
te*r  he)le*s  te»  depths  of  I.AO  ft.  in  earth  feir- 
mations.  OrrMswise  or  lengthwise*  true  k 
mountings,  individeially  o|>erated  leve-ling 
jacks,  heavy-duty  main  frame*  and  transmis¬ 
sion  are*  versatile  features.  Drilling  Ix'ight 
range*s  from 'm  to  7  ft. 

For  more-  detaile*d  informatiein,  cominnni- 
cate  with  The  Salem  Tea)!  Company,  Seiiith 
Fllsworth  Avenue,  Sale*m,  Olih). 


IXPLOSIViS  USmS  —  If  you  or*  •xporioncin9  or  onticipoto  lopol  or  public 
rolcrtions  probloms  oriting  from  blasting  offocts— 

Sond  For  Our  BROCHURE  Doscribing  Our  Sorvicos 
"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING  AND  OTHER 
SOURCES;  THEIR  SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(frhm  Scfcaeteela  SrMfceeraJ 

VIBRATION  ENOINRIRINO  COMPANY 

Ml  Hailaeaei  Natiaaal  tanh  tl^a  Sliaew:  OlaSseaeia  S-ltSI  HatlaSaa,  ta 

Dr.  1.  Oaii  laat,  PratidaiM 

SACir,  MacCAllUM  t  RANAIO  E.  JONES  PHIIIP  •.  SESOE*  WESTON  OSSEIVATOtY 

ASSO.,  ITD.  R.O.  #1,  Jinny  Hill  ReJ  SrodfareJ  Rerod  Waseen,  Mom. 

4123  Sharbrooka  $«.,  W.  Ckashira,  Conn.  trodfordwoods,  Ro  Rti:  Woletiom  5  3347 

Montraol,  Qua.,  Canada  Ph:  IRawniny  3  t3S6  Phi  WEsemora  3  1633 

Ph;  Glanviaw  7741 
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INCKR.SOIJ^KAND’S  IfYDRA-BOOM.S 

iDU^noll'Rand  annoniw-rt  a  iw-w  12-pagc 
liydra-Hnom  ^Millrtin  covering  iU  complete 
line  of  hydraulic  iKfomi  for  use  in  the  con¬ 
struction  and  mining  industry.  The  nt-w  bul¬ 
letin  thoroughly  covers  Ilydra-Boom  amdi- 
catioiis,  their  airlvantages  over  wagon  drills 
in  constnution  work  and  over  column- 
oioiinted  drills  in  mining  and  tiinrteling,  ac- 
ctmling  to  the  manufacturer. 

.  'Hie  bulletin  contains  information  on 
iMMNns  mounted  on  trartors,  tunnel  jumbos, 
arwl  self-profielled  uir-o|)erale<l  rigs.  It  also 
contains  diriiensiotted  coverage  diagrams 
slwrwing  the  area  that  can  Im-  c(A'<*re<i  b>' 
each  Itoom,  latth  vertically  and  horizontally 
Informatirm  is  given  on  spe<ial  Jiimlm  mount¬ 
ings  including  a  four-boom,  self-propelled 
machine  for  drilling  a  face  40  ft.  high  under¬ 
ground.  h*or  a  copy  of  the  bulletin,  Form 
4102,  write  to  Ingersrdl-Hand  Company,  II 
Broadway,  New  York  4,  New  York. 

X-TYPF.  Rt)K-BITS 

Ib-signed  for  use  on  the  new,  larger 
miK-hines,  Brunm-r  fir  I. ay  offers  the  X-typr-, 
tungsten-r-arbide  Rok-Hits. 

Available  in  3^-,  4-,  ami  4Vk-in.  gauge 
slz«-s,  to  fit  rm  1^  ami  2-in.  drill  rmis,  thes<- 
Mis  are  m»w  made  to  fit  dirmtly  on  the  steel 
of  two  machines,  eliminating  the  use  of 
esp«-iisive  adanlers.  Tlie  manufacturer  points 
out  that  the  X-fype  Rok-Hits  feature  a  ness 
Maly  riesign,  new  Mb-fltted  carMdes. 

I)escri|>tive  Bulletin  B-1  is  available  from 
Brunner  fir  Lay,  Im'.,  H'VK)  King  Street, 
Franklin  Park,  Illinois. 

NFW  BUCYRUS-KRIF,  BULI.KTIN 

A  new  Ifl-page  Milletin  (7I-B-I)  desr-riMng 
the  Bwyriis-Erie  71-B  shovel  (.3-<u.  yd.  ca- 
imcily)  is  iH>w  available.  Pirtorially  illus¬ 
trated,  the  Maiklet  gives  a  i-omplete  descrip- 
tirni  of  tfie  machine's  features  along  with  a 
list  of  general  specifications. 

According  to  the  manufacturer.  Model 
71-H  is  readily  convertible  to  dragline,  clam¬ 
shell,  or  lifting  crane  and  inconxirates  the 
basic  engineering  featur«*s  and  field-proved 
advantages  of  the  company’s  t  urrent  line  of 
general-puriNMke  excavators.  It  is  ja*wered  by 
a  six-<ylinder  CM  diesel  engine  e<|uip|>ed 
with  Torcrm  toroue  convr-rter,  diesel  engine 
with  conventional  drive  is  also  available. 

Other  features  descrilx-d  in  the  bulletin 
are;  |)ositive  twin-rop«-  balanced  crowd  with 
rectangular  inside  dipm'r  handle;  strong,  light 
laNim,  fully  lndei>en(feiit  boom  hoist;  full  air 
control  (not  just  air  assist)  except  for  drum 
brakes  and  swing  and  propel  faw  clutches, 
stm*ring  clutches  and  friction  digging  brakes 
spring-s«*t  and  air-n*h'as«*<l;  om*-piece  cast 
steel  revolving  frame;  choici*  of  four  A- 
frames;  12  conU'al  h(Ntk  rollers;  and  four 
optional  crawler  mountings. 

Bulletin  71-B  can  l)e  olitaine<l  by  writing 
Bucynis-F.rie  Cmnpany,  S«)uth  Milwank«-e, 
Wisconsin. 

KI.Kf.TRIC  SIIOVF.L  CONTROI- 

llamischfeger  f;oriK»ration,  Milwaukw, 
Wisconsin,  oners  eh-ctronlc  (-oiitrol  as  stand¬ 
ard  •siiilpment  on  Pfifll  elrs-tric  shovels.  'Tlie 
manufacturer  n*ports  that  the  ttew  control 
governs  all  shovrl-oiN-rating  motions,  ami 
marks  the  first  time  full  electronic  control  has 
l)e«-n  applied  to  large  excavating  erpiinment. 

Fully  tested  ami  proved  under  all  field 
conditions,  this  new  electronic  contnd  offers 
many  advantages,  acconling  to  the  manii- 
fatlurer.  More  rapid  signal  r«-s|>ons«-  from 
controllers  is  achieved  as  well  as  greater  eas<* 
of  o|)eration.  Shovel  cycle  time  is  reduced 
M-caiise  of  faster  response  and  the  fingertip 
ease  of  c-ontrol 

Pficll  ele<-tronlc  (irntrol  is  offennl  as  stand¬ 
ard  Mpiipment  on  Pfirlf  elet-tric  shoxels  from 


Pfirff  .Model  14tg>  (4V^-yd.  capacity)  through 
the  Pfirff  .Model  18tK)  (8-cu.  yd.  machine). 

Additional  information  may  l>e  obtained  by 
writing  to  liamischfeger  Corporation,  Elec¬ 
tric  shovel  IXvisirm,  462t)  W.  National  Ave¬ 
nue,  Milwaukee  46,  Wisconsin. 

NEW  EUCLID  SCRAPERS 

Tlie  Euclid  Division  of  Oneral  .Motors 
(airporation  is  n/)w  in  prmiuction  on  two  new 
rrverhiing  engim*-type  scra|)ers.  Each  has  a 
struck  capacity  of  18  cu.  yd.  and  utili»-s 
Allison  Torrimatic  Drive  crmsisting  of  torr|ue 
converters  ami  semiautomatic  tran.smission. 

The  manufacturer  states  that  Torqmatic 
Drive  crmipletely  eliminates  clutching  and 
pennits  the  operator  to  change  from  one 
speed  range  to  another  untier  full  power. 
'File  manufacturer  also  states  that  Torqmatic 
Drive  provides  a  constant,  smooth  flow  of 
|Hiwer  to  the  drive  wheels  and  automatically 
provides  the  power  needed  for  varying  con¬ 
ditions  of  loading,  hauling,  and  dumping. 
Both  of  these  new  scrapers  are  equipped  witfi 
iio-spin  differentials  to  provide  maximum 
traction  bv  directing  full  torque  to  the  drive 
wheel  with  the  liest  footing. 

Oimplete  information  and  sp«‘cifications 
are  available  from  Fliiclid  dealers  or  direct 
from  Euclid  at  Cleveland  17,  Ohio. 

NDRDBERC’S  SYMONS  V-SCREENS 

Publication  of  Bulletin  243,  a  two-color 
bulletin  describing  the  Symons  V-.Screen,  is 
aimoiimed  by  Nordberg  Manufacturing 
faimpany,  Milwaukee,  Wisconsin.  This 
scr«-en  is  spec  ifically  designed  for  fim-  screen¬ 
ing,  for  siring,  dewatering,  dedusting,  clean¬ 
ing,  and  washing.  The  manufacturer  further 
states  that  it  is  unique  in  its  ccmstniction 
and  operating  charac-teristics,  and  is  the  only- 
screen  that  does  not  depend  on  gravity  alom* 
for  its  screening  action. 

Bulletin  243  tells  how  the  entirely  new 
screening  action  of  the  Symons  V-Screen  mul¬ 
tiplies  its  screening  effect  by  combining  cen¬ 
trifugal  and  gravitational  forces  for  high- 
capacity  and  sharp,  single-cut,  wet  or  ary 
separations.  Details  of  constniction  and  oper¬ 
ation  are  given.  Dimensions  of  the  screen 
and  three  types  of  collec-tion  hopper  bases 
are  shown.  Operational  data  from  installa¬ 
tions  demonstrate  sucx-essfid  application  in 
sand  and  gravel,  stone,  coal,  ore,  slag,  non- 
metallic  minerals,  chemical,  grain,  and  food- 
prcKliict  plants. 

Bulletin  243  is  available  iqMin  n-ciuest  to 
Nordlterg  Manufacturing  Company,  Milwau¬ 
kee  I,  Wisconsin. 

IIICIi-STRENCTII  WIRE  ROPE 

A  new  high-strength  wire  rope,  which,  ac¬ 
cording  to  the  manufacturer,  is  at  least  13 
|H-r  cent  stronger  than  the  lM»st  grade  of 
vxdre  rope  now  being  manufactured,  has  Iteen 
announced  by  the  American  Chain  fit  Cable 
C'ompany,  Wilkes-Barre,  Pennsylvania. 

The  new  grade  of  rope  is  expected  to 


simplify  the  use  of  wire  rope  generally  and 
to  permit  lifter  weight  etpiipment  to  be 
designed  at  Tower  cost.  An  average  tensile 
strength  of  3(g),(X)0  p.s.i.  has  been  achieved 
Iry  the  use  of  special  precise  analysis  high 
t;arbon  steel  wire  and  improved  processing, 
according  to  the  manufacturer. 

The  preformed  rope,  to  be  known  as 
VMS  —  very  high  strength  —  will  be  marketed 
by  both  the  Hazard  Wire  Rope  and  Ameri¬ 
can  Cable  Divisions.  It  has  been  widely 
tested  in  heavy-duty  construction,  mining, 
|)etroleum,  and  logi^ng  installations  where 
its  service  life  more  than  doubled  that  of 
existing  cables,  according  to  the  American 
Chain  fir  Cable  Company. 

In  addition  to  15  per  cent  greater  tensile 
strength  than  Improved  plow  steel,  it  is 
claimed  that  VHS  cable  is  more  wear-resist- 
ant  and  will  keep  its  shape  under  pressure. 

Additional  information  may  be  obtained 
by  writing  to  American  Chain  fit  Cable  Com¬ 
pany,  W'llkes-Baire,  Pennsylvania. 

NEW  SAFETY  IIEI.MET 

According  to  .Mine  Safety  Appliances 
Company,  Pittsburgh,  Pennsylvania,  workers 
on  jrm  that  involve  head-injury  hazards  are 
offered  added  protection  in  the  new  Skull- 
gard  plastic  safely  helmet. 

Designed  to  offer  extra  protection  in  what 
has  been  described  as  the  “danger  zone”  — 
the  front,  top,  and  back  areas  of  a  hat  —  tin- 
new  Skidlgard  incorporates  a  spr-cial  rein¬ 
forcement  in  this  /.one’s  threr*  vital  areas. 

MSA  specialists  report  that  new  molding 
ti-chniques,  better  materials,  and  improved 
production  methods  have  added  to  the  pro¬ 
tection  offered  by  previous  Skullgards  with¬ 
out  increasing  the  hat’s  weight. 

The  Skullgard  is  high-pressure  molded  in 
one  piece  from  hard,  smooth,  laminated 
plastic. 

More  detailf'd  information  may  l>e  ob¬ 
tained  by  communicating  with  Mine  Safety 
Appliances  Company,  Pittsburgh,  Pennsyl¬ 
vania. 

NEW  fac:esiiif.ld 

A  clear  acetate  visor  that  gives  excellent 
frontal  and  side  face  protection  against 
abrasive  particles,  flying  objects,  and  chem¬ 
ical  splashes  has  M^n  developed  by  Mini- 
Safety  Appliances  Company,  Pittsburgh, 
Pennsylvania. 

Callc-d  the  M-S-A  Skullgard-Faceshield.  it 
can  be  attached  to  any  M-.S-A  protective  hat 
without  marring  the  hat  and  can  he  in¬ 
stalled  or  removed  In  seconds.  An  aluminum 
pivot  arm  pc-rmits  the  shield  to  be  swiveled 
up  or  down  in  any  desired  position.  The 
visors  are  easily  detached  from  the  pivot  ann 
for  replacement. 

A  C'omplete  description  of  the  new  face- 
shield  has  been  published  in  a  two-color  il¬ 
lustrated  bulletin.  Number  0.'J02-4.  Copies 
may  l)e  obtained  from  Mine  Safety  Appli¬ 
ances  Company,  201  North  Rraddnck  Ave¬ 
nue,  Pittsburgh  8,  Pennsylvania. 
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WHERE 
EXPLOSIVES 
RESEARCH 
PAYS  OFF 


Using  ladders,  the  blasting  crew 
^  loads  cartridges  of  Hercoinite’ 
into  the  up|)«*r  rows  of  firill  holes 
in  a  24-ft.  high  working  face  l,(KK)  ft, 
underground  in  Jefferson  Sait  (aun- 
|>any's  mine  in  Uoiiisiana. 

I’rinied  with  regular  and  short-period 
delay  electric  blasting  caps  made  h) 
Hercules,  the  blasts  [iroduce  ex<‘ellenl 
fragmentation,  affording  economical  re¬ 
covery  by  power  shovels  and  uninter- 
ru[»ted  processing  o[M*rations  in  the 
plant  on  the  surface. 

The  development,  manufacture,  and  us<* 
of  specialized  tyfM*s  of  explosives  have 
lH*en  Hercules’  business  for  over  forty 
vears.  Our  knowledge  of  explosives  and 
blasting  techni<|ues  is  at  your  rlisposal 
in  solving  blasting  problems  in  mining, 
ipjarrying,  construction,  or  wherever 
explf)sives  are  used. 


Explo«iv«(  0«partm«flt 

HERCULES  POWDER  COMPANY 


990  King  Stra«l,  Wilmington  99,  Oolaworo 

BIKMINGNAM  ALA  .  CHICAGO.  ILL.;  DULUTH.  MINN  .  HA/LETON  PA  .  JOPLIN  MO  .  LOS  ANGELES 
CAL  .  NEW  YORK  N.  Y.;  PITTSBURGH.  PA  .  SALT  LAKE  CITY,  UTAH;  SAN  TRANCISCO  CAL 
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CHARLES  UUMAN 
CONTRACT  BLAST 
HOLE  DRILLER 

NORRISTOWN,  PA. 


"IT  OUTDRILLS  SEVEN  CHURN  DRILLS" 

at  the  G.  &  W.  H.  Corson  Quarry,  Plymouth  AAeeting,  Pa. 

"That's  not  all,”  states  Contract  therock.  An  air-blast,  forced  down 

Driller  Charles  Lauman.  "Most  of  the  drill  pipe  and  through  the  bit, 

our  drilling  is  in  hard,  tough  cools  the  bit  and  forces  cuttings 

dolomite  with  strata  tilted  at  all  to  the  surface, 
angles  and  loaded  with  clay  The  Champion  drills  straight, 
pockets  and  clay  seams.  We  have  smooth-walled,  easily  loaded 
found  that  the  58-BH  loy  Cham-  holes  up  to  diameter  and  to 

Eion  will  drill  a  smoother  vertical  any  quarrying  depth  required.  It 
ole  wherever  the  hole  is  spotted.  moves  fast  between  holes  and  sets 
This  eliminates  toes  and  ^ives  our  up  quickly  for  drilling  on  three 

customers  a  straight  vertical  face.  hydraulic  jacks.  Two  Champion 

We’re  convinced  it’s  the  best  ma-  models — Mediumweight  and 

chine  for  the  job — so  much  so  that  Heavyweight — can  be  furnished 

we  bought  two  more  on  the  with  either  electric  or  diesel  drive, 
strength  of  this  one’s  produaion.”  Joy  Manttfacfuring  Company,  Olivor 
The  Jov  Champion  DRILLS  Building,  PHf$hur^  22,  Pa.  In  Can- 
DRY  with  a  tri-cone  roller  bit  ada:  Joy  Manufacturing  Company 
which  continuously  pressure-cuts  {Canada)  Limited,  Galt,  Ontario. 
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BUCYRUS-ERIE  COMPANY  South  Milwoukoo,  Wisconsin 


In  an  Indiana  Coal  Mine  a  Bucyrus-Erie  rotary  drilled  a  total 
of  1,325  feet  in  a  single  6%  hour  shift.  Overburden  consisted  of  a 
medtum'hard  sandstone  with  overlay  of  hard  shale.  This  record  was 
achieved  with  lOYg^n.  holes  averaging  40  feet  in  depth.  Thirty-three 
holes  were  drilled  in  one  day's  work;  average  fexHage  drilled  was  196 
feet  per  hour. 

At  a  Canadian  Iron  Ore  Property  progress  of  60  feet  per 
hour,  drilling  Kith  9'in.  and  9yg-in.  holes  in  hard  iron  ore;  was 
reported. 


A  Cement  Company  in  California,  drilling  in  hard  lime' 
stone  formations,  reported  a  drilling  cost  of  76  cents  per  fiuit  of 
9yg'in.  hole  with  their  Bucyrus-Erie  rotary  as  compared  to  $2.52 
per  f<x)t  of  9'in.  hole  with  other  drills. 

Another  Pennsylvania  Hard  Coal  Stripping  Opera* 
tion  recorded  27,750  feet  of  12%'in.  Kile  drilled  during  a  total  of 
1,458  Knirs  working  time.  Material  was  hard  and  medium  sandstone, 
shale,  conglomerate,  and  slate.  Fixitage  per  Kiur  was  19  feet,  with 
KJes  averaging  70  feet  in  depth.  Average  h’t  life  was  1,762  feet. 

7iHiC 


In  a  Pennsylvania  Anthracite  Strip  Mine  the  material 
was  conglomerate,  granite,  and  sandstone,  very  hard  and  abrasive, 
and  badly  broken  up  and  fissured.  A  50'R  drilled  9yg-in.  hole  at 
the  rate  of  24  feet  per  hour.  During  256  hours  working  time,  tK* 
rotary  put  down  6,125  feet. 


These  are  actual  reports  from  the  field  sup- 
plied  by  users*  of  Bucyrus-Erie  rotary  blast 
hole  drills  in  mines  and  quarries  throughout 
the  United  States  and  in  Canada.  On  job  after 
job,  company  records  basically  say  this:  “Since 
intrtxluction  of  Bucyrus-Erie  rotaries,  our 
drilling  fexitage  per  shift  has  risen  spectacu¬ 
larly  while  costs  have  dropped  .sharply.  Main¬ 
tenance  is  extremely  low;  bit  life  is  excellent 
considering  the  rate  of  progress.” 

Consider  the  performance  obtained  by 
these  owners  in  the  light  of  your  own  drilling 
requirements.  Then  let  us  give  you  the  com¬ 
plete  .story  on  Bucyrus-Erie  rotary  drills  —  the 
50-R,  with  electric  power,  for  drilling  9yg  to 
12l/4'in.  holes;  the  40'R,  with  diesel-electric 
or  full  electric  power,  for  drilling  6%-  to  9-in. 
holes. 

*  will  he  iiupp{i«i  on  requett. 


Drillina  Costs  Go  Down 
vsnen  Bucyrus-Erie  Rotaries  Move  in 


ACROSS  HILLS 
AND  VALLEYS 

Explosives 
Research 
Pays  Off 


I/ICRCULES 


Blasting  trenches  in  hard  granite  lurniutiuns  to  install  a  pifieline  in 
Southern  ('alifornia  called  for  engineering  skill,  ofierating  know¬ 
how,  an<l  a  knowledge  of  explosives. 

Over  hills  and  valleys  and  across  rivers  and  gorges,  pi(M‘lines  pro- 
vi<le  safe,  sure,  economical  means  of  transynirtation  for  f>etroleum, 
natural  gas,  water,  and  other  mineral  resources.  When  rock  is 
••ncounteri'd,  blasting  crews  with  sfanialized  explosives  take  over. 
Here  is  where  explosives  research  pays  off. 

(Continuous  research  and  extensive  knowledge  of  field  conditi<ms 
have  Iwen  Hercules’  business  for  more  than  forty  years.  Hercuh's 
technical  representatives  welcome  opportunities  to  discuss  problems 
and  help  in  the  selection  of  the  right  explosives  and  the  m(»st  effi¬ 
cient  metluMls  for  use  in  mining,  quarrying,  (*onstruction,  and 
exploration  projects. 

HERCULES  POWDER  COMPANY 

/■.'tp/itWi-m  DiiMrtment,  KittH  Strvet,  Wilmingttm  .99,  Delauari- 
Kirniiiinliani,  ,Ma.:<ihirafco,  III.;  liululh,  Minn.;  Hatrlion,  Fa.;  Ji>pliii,  .Mo.;  l.o»  Atiicrlm, 
(jUif.;  Ni*w  York,  N.  Y.;  FillahurKh,  Pa.;  Salt  Lakr  City,  Utah;  San  Kranriix-o,  Calif. 
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trunk  I'nn 

-'.rr-- 

„  hunk  l'"«- 


Unwanted  electrical  energy  is  on  the  increase.  The  sources 
are  several:  a  bolt  of  lightning  several  miles  away,  static,  radio  transmitters, 
galvanic  action,  transmission  lines,  power  cables  to 
electrically  operated  equipment  .  .  .  Under  certain  conditions  any 
of  these  sources  could  set  off  a  blast  prematurely. 

Not  so  when  the  holes  are  primed  and  hcniked  up  with  Frimacord. 

For  Frimacord  is  the  inseHiitife  detonating  agent. 

It  cannot  be  set  off  by  sparks,  friction,  ordinary  shtx'k,  stray  currents  — and 
even  a  dir€ct  hi!  hy  lightning  fniled  to  detonate  it! 

Only  when  the  blasting  cap  is  attached  at  the  firing  end  of  the 
Frimacord  trunk  line  is  the  blast  ready  to  go. 

And,  of  course,  you  do  this  only  when  everything's  all  set. 


For  more  information  see  your  Exploiivet  Supplier,  or  write  to 

TNI  INSION-aiCKFOlO  COMFANV  •  SIMMURY,  CONNICTICUT 

Frimacord  —  Quarrycord  —  Ignitacord*  —  Safety  Fuse 
Blasting  Accessories  —  Established  IH16 


/  ^  Ta  cannaet  • 

/  /  Branch  Lina  af  RIastic 
;  Rainfarcad  ar  Plastic 
.  Wira  Cawntarad  Prima* 
cord  with  tha  Trunk  Lina 


J  j  J  Jli) 


UM  thU  DOUILC  HITCH  in  tK« 
t«jifil«-cov«r«d  Primocord  Trunk 
lin«.  Draw  it  up  at  tight  ot  you 
con,  and  mok«  tur*  that  tha 
Branch  Lina  iaadt  olT  at  a 
fffCHT  ANGli  to  tha  Trunk  Lina. 


WM  FRICTION  TAFf.  You  con 
dotonott  Frimocord  with  futo 
ond  cop  or  oloctric  blotfinp  cop. 
Lojr  tho  cop  olongtid#  at  tha 
Ffimocord  with  tho  butinott  ond 
of  tho  cop  pointing  in  tho  di' 
roction  thot  tho  Frimocord  will 
dotonoto.  Topo  tho  two  tnugly 
togothor,  to  thot  you  hovo  o 
tight  connoction. 


of  Floin  or  Roinforcod  Ffimo¬ 
cord,  tio  o  SQUARE  KNOT. 
Orow  it  up  ot  tight  ot  you  con 
—  it  won't  flip  bock.  CcMtion: 
don't  uto  ony  knot  in  o  holo  — 
it  might  brook  or  hong  up  on* 
plotivot  whon  looding. 


Moko  thit  a  tofoty  habitl  At 
toon  ot  you  hovo  tokon  off  tho 
longth  o^  Frimocord  you  nood 
for  o  down  holo  or  lor  o  trunk - 
lino,  cut  it  o#  tho  tpoo//  Don't 
wotto  o  tocond  *  do  it  nowt 
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|.R  WAGON  DRILLS 
powered  by 

GYRO-FLO  Compressors 
moke  on  unbeatable 

^^TRACTORS' 
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OMBI  NATION 


In>vc‘  you  ««>t‘  a  lialicry  of  ln|c«‘r<>ol|-lf and  Wa|(on  Drilln 

loilling  in  20  f<Ktl  2''/t  incli,  n«‘ar  liori/onlal  tiolcs,  in  a  28 

f«N»i  HM-k  Siisiain«-<i  full  air  pr«->.Mirr  wat*  provided  l»y  WKIcfm 
C.yro-Klo  |M>rlaldr  «'oniprr>>t>or>  shown  in  in*<-i. 

Tin-  rccocnizfd  sij|»crior  sliigcinK  u>id  hide  cli-aniriK  power  of 
Infrersoll-lland  X7IUI)  Vlaiton  Drills  ind<ie  ilieni  first  rhoiee  for 
this  recent  major  hi):hway  construction  joh.  (iyro-Klo  liotary  (!oni- 
presMtrs  were  used  tlirou):hout  ix'caiise  they  provided  air  |Hiwer  at 
riN’k  iMtttorn  costs.  Uilli  no  valves,  pistons,  rods  or  clutch  to  wear, 
maintenance  is  reduced  to  a  minimum. 

Ask  your  l-K  re|>resentative  alxuit  the  many  extra-value  features 
of  this  cost-cuttinf{  comhinalion.  Me  can  supply  everything  you 
need  for  drilling  rock  — from  the  (.!arset  Jackhit  all  the  way  hack 
to  the  compressor.  _ 

IngeBSoll-Rand  Ft^ 

II  (lOADWAT.  NIW  VO»K  4.  N  T. 


